THE AUDIO LEAGUE REPORT 


"+ THE NATIONAL CATENOID SPEAKER SYSTEM: 


Part I - General Description and Subjective. 
pee : ‘Appraisal oe j 


-+> The Catenoid is a three-way- corner speaker. 
system incorporating a’ front-loaded horn for the 
bass, -a cone speaker for the middles, anda 
‘small ‘Horn-loaded tweeter for the highs. It is 
pleasingly proportioned, 364" high, extending 
_ 28".from the ‘corner along each wall. 


~ Phe Catenoid was tested early in our 
speaker test program, and unfortunately not all 
the tests outlined in our last issue were per- 
formed. : Only the freqtiency response, harmonic 
‘distortion; and Briggs transient tests. were ap~ 
plied. to the Catenoid, plus a rather extensive 
series of listening tests. and A-B comparisons 
with other speaker systems. 


Our first listening test was performed out- 
-of-doors, on the. occasion of our response and 
-distortion tests. The speaker was placed ina 
concrete corner extending for several feet be-_ 

yond it... Regrettably, one wall was only as high 
as the speaker system. Hardly an ideal arrange- 
ment. for testing. a corner horn,. but certainly 

better than an open field or the.inside of a 
room.. ; l : l 


High quality recorded music was fèd to- 
the speaker via a Williamson amplifier... The 
moment we heard it, each member of our staff 
felt. that this speaker system was "right". It 
had a definite sense of ease and a beautifully 
-balanced overall sound. Later, indoors and un- 
‘der more usual listening conditions, we were 
even more impressed. .. 


-. In our sécond issue. (November, 195i) we 
commented on the’ L.E.E. Catenoid, noting its 
Klipsch-like sound. For some years. the Klipsch.. 
‘K-type horns and séveral similar systems ‘built. — 
byother manufacturers under license from 
Klipsch have been widely considered to be ‘among 
. the finest speaker systems available. “Any 
speaker which even: suggested their standard of 
performance, yet cost less than half as much was 
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Each listener at times. preferred one speak- 
er. and other times preferred the other, Most of 
the time no preference was expressed. When one 
particular speaker was preferred, the reasons 
were not usually consistent, That is; at. one mo- 
ment. the Klipsch would seem to have better bass, 
and a minute later it would seem not as good as 
‘the Catenoid at the bass end. : 


- More consistent opinions were evidenced on 
middle and high frequency reproduction. The 
Klipsch system was equipped with a Western Elec- 
tric. squawker (400-cycle crossover) and a Jensen 
RP-302 ‘super-tweeter (5000-cycle crossover). As 
normally adjusted (each speaker having its own 
level control). this system seemed to have more 


"snap and.spankle" to its high end. The Catenoid © 


{no level adjustments provided) almost always 
sounded mild and unobtrusive by comparison. Some 
individuals feel that brilliant highs are essen- 
tial to high fidelity reproduction; others are ir- 
ritated by them. . ; 


In spite of individual preferences, all our 
listening panel members agreed that the Catenoid 
and. Klipsch systems were definitely in the same 
class performance-wise. They do not actually 
sound alike at all, but the differences are of 
such a nature that we feel it probable that most 
audiophiles would find it difficult -to make a 
choice bétween them on the basis of an A-B lis- 


‘tening test. We suspect the relatively small 


size and low cost of the Catenoid would prove to 
be the deciding factors in many such. cases. 


We will try to verbally describe thé sound 


of a Catenoid for’ the benefit of those readers who 


obviously worth ‘investigating. i have not had the opportunity to hear one. The out- 
: standing .characteristic of this system is balance. 


Therefore, one of the first A-B comparisons It is not bassy, “not shrill, not obtrusive in any 


we made was with a Klipsch-type system whose per- way. It is uncannily smooth, with absolutely no 
formance we. knew to be above reproach. ‘Program sense of "divided sound sources" even though the 
material was obtained largely from a tape record- three speakers are well separated physically. ‘The 
ing öf a group: of vocal, organ’ and harp selec-~ major part of the sound one hears comes from the 
tions, recorded from live performance with an mid-range speaker (300-6500 cycles). ‘The tweeter 
. ; k carries only the harmonics of the highest musical 


E-V 655 microphone and.an Ampex 400 recorder at 
15'/second: tape speed. Playback was through the 
same- recorder, Brociner:CA=2 control amplifier, 
and: 3 Williamson amplifiers. (two for.the Klipsch 


` Continued on page 3 


system, one for the Catenoid). 


. We felt that the’ quality of program.mater-~ 
ial being supplied to-our speakers: was well be- 
. -yond’:the capabilities of any’ speaker system to 
reproduce with anything’ like complete fidelity. 
Included were 32-cycle pedal organ notes, solo 
voices and choirs,. and the exceptionally. trans- 
ient sounds of the harp. 


The program material was. frequently switched 
from one. speaker system to the other without any 
off time. A group of ‘audiophiles. and: lay lis- 
teners composed our test panel. | ` 


*Please note that we use. the expression 
:"Klipsch". or "Klipsch-type" at several points 
--in this report. The bass horn invented by Paul 
‘Klipsch has become accepted by many as a standard 
of excellence in speaker enclosure design, and  : 
` the term "Klipsch" has, to us, a generic sighi- 
ficance, just. as "Frigidaire" for many years was 
Are with "electric refrigerator". or ; 
"Kodak" with camera. We-use "Klipsch" in refer- . 
ring to folded bass corner horns similar to. the 
Klipsch design, whether. built by him, his licen- 
sees, or home constructed. . We did not, however, 
_ at any time compare the Catenoid directly with 
a Klipschorn manufactured by Klipsch and Associ- 
ates. . 


CRAFTSMEN G-900_ FM. TUNER 


The high: performance claimed for the ¢-900, 
. plus its modest price ($99.50; direct from the manu- 
facturer*) make it of more: than. ordinary interest 
to many- audiophiles. When. it was introduced. a 
couple of years ago, it was priced at $119.50, and 
some astronomical ‘sensitivity claims were made. 
Subsequently, ‘the Radio Craftsmen changed their or- . 
- ganization and merchandising set-up rather. drasti- 
cally, selling orly direct to the consumer and rè- 
ducing prices on their entire line. Apparently, 
the advertising arid engineering departments got 
together and reduced the: advertised’ sensitivity 
of the C-900 to 2: uv for 30 db of quieting, This. 
is still a phenomenally nigh, claimed ‘sensitivity. 


‘The Audio League initially tested two C-900's, 
which were manufactured. before the reorganization 
of Craftsmen. We found their sensitivity disap- 
-pointingly low, but inasmuch as they had been used 
‘on home: installations. for.several months, we hesi- 
tated to’ base. a report solely on these units. 


t some. length with Crafts-. 
men's Chief Engineer ‘in. order to determine how our . 
test methods: compared with theirs. Finally, they 
sent ys a C-900,. presumably selected from current 
production and. which they indicated had been select- 
ed to meet their specifications. . 


This set was certainly sensitive > so much so 
that. it was loaded with spurious baciilartons: 
These appeared as signals every megacycle or so 
across the entire FM. band... Frequently, one of these 
signals would fall on top of a desired station, ef- 
“fectively. blotting it out. Possibly a “little re- 
“alignment. of the set would have cured this trouble, 

which suggested that the tuner had a bit too much . 
gain, ` However, it is our policy to test units as 
received, and we do not attempt to` correct any ap- 

: parent: deficiencies. : 


the reader is referred to Yol, 1; “No. 3, page 
2,.and-No..5, page 7 for a description | of our FM ' 


tuner Testing Procedure. Figur right) is the. noise 
quieting characteristic of t g Ag Genel, ts “By 


Craftsmen. It can be seen that its sensitivity 
falls short of the'2 uv for 30 db quieting claimed 
by the. manufacturer, by a factor of 4. |Our 
measurements are’ in "hard" microvolts, and we 
rather suspect the C-900's performance is rated 
in the "soft". variety, as are most advertised: : 
tuner sensitivities. This reduces the discrepancy 
between claims .and measurements to a factor of 
two, which can easily be accounted for by varia- 

` tions in tube charactèristics, alignment, and 
measuring techniques. ; 


‘Our conclusion on the ‘sensitivity of the.. 
-C-900-is that. it is reasonably high, certainly ` 
adequate for the vast majority of users. Never- 
theless, a person buying this set for extreme 

: fringe area reception and expecting 2 uv sensi- . 
tivity would: probably ‘be deluding himself... Re- 

` member that this tuner,: Selected by the manufac- 
turer, only showed a sensitivity of 1/2. to` 1/4 ` 
the advertised value, and obtained this at the * 
cost of stability. ‘in view of the wide varia- 
tions in performance ‘among. the three C-900's we 
tested, we suspect that the manufacturer's naai 
ity. control department was not up to par. f 
understand that. this condition has since been cor- 
rected, but have not tested any Craftsmen products. 
since the C-900. Fortunately, sensitivity is only . 
“one ‘quality of an-FM tuner, and generally. hot the 
most. important one, at that. 7 


A E = ~- = - i 7 


“*The Radio “Craftsmen, Iic., 4403 N. Ravenwood Ave., 
. Chicago 40; Tllinois > 


T Since writing- this; we hear that Öraftsmen is 
‘“again’ selling through’ dealers only, at the-for- 
“mer” prices. 


-2m 


The C-900 features. variable amplified AFC, 
with a-front panel control for. continuous ad- 
justment.of AFC action.. We don't:understand the- 
need for amplification iñ an ARG: loop,’ since any 
run-of-the-mill. AFC system we've ever seen had: 
‘more than enough. "pull-in". In fact, ‘recent ` 
trends have been toward reduction | of AFC: action 
to permit tuning in weak stations close’ in fre- 
quency to. strong ones. The C-900 offers a range . 
` of AFC action. from zero to considerably. more than 
anyone. is likely. to want.. The flywheel paning is 
exceptionally’ smooth and positive. 5 
One unique -900 feature is the 20.6. mega- 
cycle printed circuit IF transformers. - One would 
expect great stability from this sort.of design, 
and Craftsmen claims that tube changes will not. 
require re-alignment of the IF stages. Ordinary: 
: IF stages, as found in most FM sets, may have "their 
qtunin affected’ marked L by tube. changes. 
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A 20.6 me IF system should have. excellent’ 
bandwidth,. as. required for distortion-free FM 
reception. Obtaining steep-skirted IF response, 
for rejection of strong adjacent or alternate 
channel signals, should be rather difficult. Our 
measurements showed the IF bandwidth of the :3 db 
Points measured at the limiter’ grid, to be Z2¥@ kc. 
This is: certainly ‘adequate, Home listening tests 
showed. thatthe audio quality of the C-900 is a- 
bove reproach. .No difference could be heard be~ 
tween, it ahd any of a number of other good .tuners. 
Rejection of adjacent channel interference. was 
adequate, though not. outstanding. With AFC dis- 
abled, variation of line. voltage from 105- 1357. 
volts caused a large drift, sufficient to lose 
a station completely. A moderate amount of AFC. 
corrected this entirely. 


; The tube lineup of the C- 900 is fairly con- 
ventional,. though on the "hot" Side. -A cascode 
RF stage is used, with 3 IF's and. two limiters. 


Construction is substantial with no evidence 
of skimping or sleazy ‘details. it. runs. rather. 
cool, which: is somewhat. uncommon in modern hi-fi 
gear. After 8 hours continuous operation, no 
part of the chassis or power transformer was: un- 
comfortable to the touch. We've seen many other 
sets which could not be touched for more than `a 
second or:two::after.a few hours. operation.: The 
C-900 sports. the usual Craftsmen. chrome. plated. 
chassis, and is. generally: an.attractive, some = 
what conseryabivo-Iooking receiver, heed 


Summary ' 


The c- 900 must be ed with due reu 
to its price; its competition, and the unusual. 
merchandising policy of its manufacturer , as well 

-as on its absolute performance, 


“At the time our tests were performed; ‘gever~ 
al months ago, there were few quality FM tuners 
in the $100. price class. In. our opinion, the ` 

Continued on page 3 


priced tuners: of that time. `- 


“National: Catenoid, continued ‘from Rage, x : 


‘notes. - It. is: ‘actually extremely. difficult to’ ‘lox 
"cate it by listening with:one's ear pressed- to the: 
grill: cloth. -The woofer. provides a`wide source 


2a for: the. freqùuenciės.below:300 cycles: (yery similar 


to the Klipschsound) yet. carries mostly the fun- 
daméntals'.of the. lowest. musical notes. These low 
frequencies are not. significantly directional and 
‘their’ propagation from- the mouth. of a. Large. horn = 
does much ‘to establish the characteristic sound of 
_the Catenoid... The Klipschorn, for example,. prop- 
ogates its middle and high frequencies. from a 
large ‘exponential. horn; giving thé. entire spectrum 
` a large, fully ‘dispersed ‘sound. The Catenoid mid- 
dles.‘come ‘from a cone speaker and probably do not ` 
in. themselves: have the "broad" sound characteristic 


`- of a. Klipsch, yet the fact ‘that the lows do have 


. this characteristic somehow seems’ to- impart- the 
same property to. the higher frequencies.: 


Many: two-way systems possess: the characteristic of 
"divided sound", usually considered undesirable. 


The high frequencies appear’ to- come from a*different. 


location: than the Low frequencies, which they do, 
in fact... At à distance, the two: merge into a 
single apparent source, but in a small room there. 
-is.no..way, to. avoid. the difficulty,- In ‘the Catenoid, 
= ‘the: absence of "divided sound" is noteworthy. 


oe As we have said, virtually. all ‘the audible 
“sound from the, Catenoid: emanates ‘from the .8". . 

` mid-range speaker, with the other two filling” in. 

“the. "bodyt and "edge" of the sound. — Even. 2: feet 
“from: the. speaker there is no. sense of. division = 


oa real advantage in a small ream: 


eee: ‘The Catenoid. speaker system. was “developed: by” 
the ‘Laboratory of. Electronic Engim ering, - Inc.” 3 


(L.B.E.) of Washington, D.C. a couple of years: ago: 
For a year or so it’ was marketed by .L.E.E., but last 


“year-it. was taken over by the National Company and ` 
added:to their line of hi-fi components. It is 

- available in ‘several wood finishes, as well as for- 

_mica-impregnated wood. Our test unit, loaned to. us 
‘by National, was finished in blonde ‘Prima Vera for- 

mica, and presented. a strikingly beautiful appear- 

ance ‘which invariably aroused favorable comments. 


It isi ‘Priced: at p5. ‘Continued — 
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“Oraftsmen FM Tuner, continued. from page 2 


U-900 is a well-constructed receiver ‘of. good per- 
formance. It ranks high among competitively 
There are ‘now ap- 
ae ese tuners in that price bracket ae 
at may. change the picture ‘somewhat. “Until we 
‘have tested them, we won't know. : 


‘The variations in sensitivity among the. 

three tuners. we tested make it difficult to recom- 
mend ‘the C-900 for extreme fringe area reception.. 
The ‘third set (if it didn't have the spurious os- 
cillations): would have.jbeen. quite satisfactory in 
many ‘such ‘applications, and at its price, would 
have been a good value. The first two, while OK 
for reception up to 30 or 40 ‘niles from the sta- 
.. tion, : would have proven aie ei at a 75- 

; title or greater distance... f 


sark: serious consideration. is the fact that the 

6-900 Cannot be purchased. from dealers, With 
other makes, if trouble develops, the set can. be 
returned to the store where it was purchased and 
“an adjustment’ obtained. With Craftsmen products, 
~ they must: be returned to the factory in- Chicago, 
which: entails shipping, expense and- joss: of use of | 
the“ equipment . 


A buyer willing t to "take" the risks jüst men- 
tioned. has‘ a “good” chance of getting a better than 
average turier at a ‘relatively low price. 

“tening quality of the C-900 - and afterall, that 
is: what: the buyer is looking for =- is about. as 
good. as any tuner we know of, regardless of. price. 


‘The lis- 


. low- price. 


bass. 


Part. Tr - ‘Technical Report 


‘The: Catenotd is: named: after. ‘the. mathemati- 
cal curve..of .its. horn:expansion,. It has a much 


„slower: rate of flare than the. usual-.exponential 


horn. = In- fact, it is almost a. conical horn, fold- 
ed into- a compact : shape.. -The statement has been 
made in literature. describing the Catenoid that ` 
this. flare possesses advantages. over the more com- 


‘mon exponential tapers but no further. information 
~has. appeared..on this subject. 


‘We..cannot pass on 
the validity of this theory, but hope some of our 


hathematically-minded subscribers will work on 


this. problem. and. send in.their conclusions. 


There. is little doubt that the Catenoid 
curve makes. possible a relatively simple internal 
construction. The "innards" of the Catenoid are 
considerably less complex than: those of the Klipsch 
"K" horns, which accounts ‘in some measure for its 
Construction is of 3/4" plywood ` 


throughout, and it is extremely ` rigid. A sharp 


“rap with the knuckles on any. part of the Cate- 


noid produces. a. "elick™. rather than a "thump" or 
"bong" : : g 


Shortly after. hearing thë Catenoid for the 


first time, we were overcome by curiousity as to 


what manner of speaker was producing that: solid 
We: opened up the panel through which the 
speaker is mounted, and were quite surprised to 
find a University, 6200! This is a 12" general 
“purpose speaker in the $20. price class. The 
caliber òf. sound produced by this: system is a 
‘tribute to bhis rather unglamorous speaker and 
tothe effectiveness of the bass- horn‘ design. 


The mid-range speaker and tweeter are con- 
tained in a Hien sealed compartment at the A 
top of the. enclosure. The 8" mid-range unit was 
unmarked, but we feel it is responsible. in no 
small way for the overall performance. of the 
system. ‘It is a smooth, clean-sounding job. 

The tweeter. was found to be the ubiquitous. Uni- 
versity 4401. This inexpensive compression-type 
tweeter has-a justly deserved reputation for ex-. 
cellence. Even the $700. Klipschorn uses it! 


The crossover network is ‘located inside 
the enclosure, with no provision for any external. 
adjustment’ of the relative levels. of the 3 speak- 
ers. „It is apparent from listening that the bal- 
ance between them'has been carefully. designed. into 
the system. However, there may. be individuals who 
would prefer.to try their own adjustments. 


‘Fig. 2 shows the frequency response. and | 


" harmonic distortion curves. taken on the Catenoid 
“system in its outdoor corner. 


These are included 
as.a matter of. general interest, but should: not 

be interpreted as showing the true performance of 
this system in. the home.’ What. these. curves: show 


.is that without the.room walls to extend the horn 


expansion, the Catenoid cuts off sharply below 50 
cycles. Listening tests in a living room showed 
that response was excellent down to 40 cyclés, and 
a fair amount of fundamental was generated. at 20 
cycles. - This is confirmed in Fig. 2, where even- 
under most. unfavorable. conditions, the. harmonic 
distortion at 20 cycles was only 80%. 


Although relative efficiency meagurements $ 


. Were not made on the Catenoid, we. judged from lis- 
` tening comparisons that its efficiency was’ cel-~. 


parable to that of the Altec 604/Karlson 15 sys- 
tem, .It is definitely not. as. efficient asa... 

Klipschorn, which is not surprising when one con- 
‘siders the. low cost speakers used: in the Catenoid. 


f The most startling: measurement we made on 
the Catenoid was the Briggs transient test. In. 


--this,-a battery is connected ‘to. the. speaker: through 


a : anal resistance, of approximately 10 ohms, and 
then removed, leaving the speaker. shunted by a 
resistance of. the. order of thousands of ohms. 

The electrical transient waveforms: across the 
voice coil are observed ät the time of making 
and breaking the battery connection by means of 
an oscilloscope. An oscilloscope camera records’ 
both waveforms on a single picture. 


- Most speakers have at least one major oy 
frequency) resonance. In this test, one would ex- 
pect them to show a "ringing" of one or more cy- 

- cles at. this resonant frequency, when the battery 
‘4s connected or disconnected. On the "make", the 
speaker is shunted by a low resistance and fairly 
- well. damped, so the oscillation should be brief and 
of low amplitude. On the "break", a relatively ` 
poorly damped speaker will show a large amplitude 
of oscillation lasting for many cycles. The. better 
the damping of the system, the less prominent this 
ringing will be. The interpretation of these wave- 
forms is rather compex and frankly, we. haven't been 
able to correlate the results of this test on other 
speaker systems with their sound qualities, except 
in the general sense hat the. lowest resonant fre-. 
quency, smallest amplitude, and. shortest duration 
of ringing are most desirable and most likely to be 
found in the better speaker systems. 


A perfect: transducer, non-resonant. and matched 

‘to its acoustic load, would show no ringing at all - 
merely a voltage pulse decaying exponentially at 
both make and break, with different time constants 
due to the different resistances in the circuit. 
One would not expect to find such a characteristic. 

' associated with any physically realizeable speaker 
system. Therefore, imagine our surprise when the 
National Catenoid did just that! 


i When we first. observed this phenomenon, we 
thought the speaker had become disconnected. How- 
ever, a click could be heard at the make and’ break 
switching, Side-by-side comparisons with’ several 
other systems: showed that the Cateroid's damping - 
was better. than any other by one or more orders 

‘Our Dumont 304A scope did ‘not 
overshoot or ringing, on either make or break. A 
slight. difference in the exponential decay rate 
was detectable as would be expected. 


On other :speaker systems, including « our 
standard reference system, the ringing was clear- 
ly visible on the scope,: with a gain factor of 
10 to 100 to’ spare, 


It would be easy, ` usinë ‘the faulty logic 
sometimes found in this business, to conclude 
that, because the Catenoid shows ore of the char- 
acteristics. of a perfect transducer, it must 
therefore be a perfect transducer. This, of 
course; is ridiculous. ‘The conclusion we drew 
from this tést data is that the Catenoid is a 
‘phenomenally’ well-danped system - so much so 
that’ our measuring techniques are not adequate 
to determine its true performance in this respect. 


Our measurements show two points on which 
the Catenoid ‘could be considered somewhat less than 
perfect. First, its low frequency response falls 
off below 40 cycles, even indoors. At 30 cycles, 
.it is. down. far enough so that one could question 
the ‘advertised lower limit of 30 cycles. Even 
sò, as we mentioned, in A-B listening comparison 
with a Klipsch system, it easily held its own 
| at the lowest frequencies likely to be encountered 
in music. Part of this may be: accounted for by: 

- the fact that reasonable amounts of fundamental 
can be gotten out of the Catenoid: as far down as 
` 20 cycles. It ‘has been our experience with horns 
-of the Klipsch type that their response falls 
off rather steeply below some frequency between 
30 and- ite cycles’. 
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30. 7 
“CYCLES TREE? 


Fig. 2 shows a hole at 300 cycles which may 
be-a crossover cancellation between the woofer 
and the mid-range speaker. ‘Unfortunately, we were 
not: able to test the speaker in a number of loca- 
tions. sọ we cannot tell if this hole is real or a 
result of our test set-up. It was certainly not 
audible in listening tests. 5 

The second crossover is at 6500 cycles, with 
the result that virtually nothing is heard from’ 
the tweeter except hiss, pops, and squeaks. Never- 


` theless, the "edge" and "sparkle" of reproduced 


music are associated with these frequencies and 
the tweeter makes an important contribution to 

the overall balance and naturalism of this speaker 
system. 7 


The Catenoid is described as the first basic 
improvement in loudspeaker design in.a decade. 
There might be some argument on that point. Never-~ 
theless, we feel that the designers of this system 
have .achieved practically all their stated goals, 
which is no mean achievement.. 


The 
1) 


claim for it: 
aximum economy of space utilization. True. 
Not a cubic inch is wasted. A lot of horn 


l oy: the Catenoid taper (i.e., Riipseh! 
2) Dignified, graceful appearance and pleas- 
ing proportions. We agree. In our opin~ 
ion, this is one of the most attractive 
pieces of hi-fi furniture on the market. 


The. finest of all home speaker systems 
the. ultimate speaker. No, but certainly, 
one of the finest. 


22) 


4) The horn inherently swamps: out the usual 
resonances: encountered in speakers. Our 
transient, tests would certainly s seem to 
confirm: this claim. 


5) Exceedingly. smooth frequency response 
from 30-17000 cycles. Not quite that good 
at the bass end, and we could not measure 
the: high frequency response. Otherwise, 
our ‘listening tests indicate this to be 
‘a system of. outstanding smoothness. and 
cleanness of response. 


~ Summary 


The National Catenoid is one of the finer 

. speaker systems: -on the market. -There are others 
which are better on the low end, and some which are 
better at the high end. In our opinion,. however, 


few, if any, speakerssystems can match the Catenoid's 


combination of superlative balance, smoothness, 
reasonable, size, clean styling and moderate price. 
In A-B comparisons, it easily holds its own against 
systems costing twice as much and isda nearly 
twice its volume. he 


Although this had no bearing on our perfor- . 
mance ratings, we are impréssed with the fact that 
a high order of performance has. been obtained 
through efficient utilization of three low-priced 
> speaker units. This contributes in no small meas- 
‘ure to the moderate price of the Catenoid system. 


If we were to sùm up our impression of ‘the 
Catenoid in one sentence, it would be this. It. 
is very éasy to listen to for extended periods 
fects.” the speaker intruding with any special ef~ 

ects. 


AES CONVENTION 


At the Audio Engineering Society convention 
: recently held in New York City, one of the tech- 
nical sessions was.dedicated to the consumer's 
viewpoint on high fidelity.. Representatives of 
Consumers Union, Consumers Research, and The » 
Audio League presented papers dealing with various 
aspects of this subject. $ 


The viewpoint of The Audio League is best 
expressed in the closing paragraphs of the paper 
presented by Julian D. Hirsch, Editor of The 
Audio League Report. We reprint this here. 


f "The duties and desirable functions of a 
consumer hi-fi evaluation service may be summa- 
rized as follows: . 

"1) It should test products and report on 
how closely they conform to their ad- 
vertised specifications; 

"2) Product ratings should reflect their 
utility to the consumer. ‘Gimmicks' and 

features. which are the outgrowth of fads 
rather than sound design should be point~ 
ed out as such. 

"3) Where industry-wide standards exist, 
they should be followed. Otherwise, 
tests should attempt to define equipment 
performance in a typical home environ- 
ment rather than under artificial labor- 
atory conditions. Measuring techniques 
should be employed which give reliable, 

: repeatable test data. 
n4) The consumer must be provided with suf- 


ficient general background (not necessar- 


ily of a.technical nature) to permit him 
to make intelligent selections based on 
manufacturers' claims. .He must be made 
aware of which features are important or 
- desirable and which are designed strictly 
for.sales. appeal. 
"In all: cases, the final goal of a hi-fi 
system: must be kept in mind, —the. most natural and 
pleasing reproduction of music in the home. Re- 
gardless of what laboratory measurem&énts or. theo- 
retical considerations may indicate, the ultimate 
criterion for consumer. acceptance must be pleas- 
ing and natural sound. tt 


_ Audio League were ratin 


October 1955 


‘smoothness and. overa 


EVALUATING CARTRIDGES -~ THE: AUDIO LEAGUE. VS. 
£0 SUMMERS UNION 


Many readers have written us regarding ‘the 
radically different phono ‘cartridge ratings pub- 
lished by The Audio League and by Consumers Union, 
Many others have no doubt wondered about this with- 
out bothering to write. We wondered ourselves - 
cértainly it is hard to believe that CU and The 
the same cartridges. 

This applies in particular to the top three on our 
list, which were rated at the middle or near the 
bottom of CU's list (see Consumer Reports, 

page 453 and The Audio League Report, 
Vol. I, #6/7}.. The ratings of intermediate and — 
lower quality cartridges by both organizations 
were in good general agreement, with one. possible 
exception. . ‘ 


We understand all too well thé difficulties 


_of conducting repeatable and meaningful tests, 
. particularly on such items as pickups and speakers. 


Therefore, we might expect to find some fairly 
substantial differences in test results between 
other testing organizations. and ourselves. ` Sur- 
prisingly, this was not the case with CU. We find 
ourselves in rather close agreement on most points. 
The major difference was the matter of distortion. 
CU found plenty of it where we found little. 


Where does the discreparicy lie? We believe 
it is the result of two fundamental "errors" on 
the part of CU. First and foremost, they: base - 
their ratings solely on laboratory tests, with no 
weight being given to listening tests. We rely 
heavily on listening comparisons, as well as labor- 
atory measurements, since there is considerable 
difference of opinion, even among cartridge manu- 
facturers, as to what constitutes a meaningful test 
of cartridge performance. Our own experience with 
test records has caused us to question their, value 
as a means of making fine distinctions between car~ 
tridges. They do give a pretty good idea of the 
response of:.a cartridge, as. 
a study of our issue 6/7 wilt show. at the present, 
state of the art, in our opinion, a rating of. ċar- 
tridges in any order of ‘preference mau: st be based 
largely on A-B listening comparison 


In connection with this, ‘The Audio eague receives 
information from readers and dealers on their re- 
actions to various products,- cartridges included. 
This, in effect, broadens the base óf our listening 
panel, giving us the benefit. of the experiences 


-of a much larger group of people than: our own staff. 


While we naturally do not give the same weight to 
these reports as to our own tests, they do play a 
part in our evaluation ‘process. 


The second "error" of Ganimers Union is some- 
what related to the first one. It is a failure to 
appreciate the be, Pinas aera of some of their own 
tests. As a result, test: data are sometimes mis- 
interpreted, leading to confused evaluations, An 
example of this type of "error" is on page 453 of 
their October 1955. issue. Two oscillograms are shown 
taken from the output of ESL Professional and’ GE 
RPX-052A cartridges when playing the 8 ke test. band 
of the Folkways FPX-100 test record. The GE pic- 
ture shows an easily recognizable sine wavé modu- 
lated carrier. The ESL picture appears peaked 
and distorted, conjuring up pictures of unpleasant 
sound in the mind.of a technically trained reader 
and probably leaving the layman little the wiser. 


‘What is the true meaning of the oscilloscope 
pictures shown? ‘The test band in question is dẹ- 
signed to detect. intermodulation distortion (IM). 
An 8 ke carrier is modulated by a 60 cycle. tone. 
If no IM existed anywhere in the playback’ system, 
only an 8 ke tone would be heard. Any IM will 
show up.as an audible 60 cycle hum, whose inten- 
sity is oPeapor tional to thg degree. of distortion. 


 lutely no adverse effect on the sound. 


Tias we statea inour. = yeport on: ` tést: records, 


there is an audible hum“of the same level from this- 


‘band ‘with.any : ‘cartridge: we've tested. thus far. 

‘Either all the cartridgés have the same IM distor- 

¿tion or there. is more residual’ IM on the record 
than is. produced” by. any of these better cartridges. 
We are inclined. to believe the latter, though we ee 
could. be. wrong.) 


“cuts caption for the ESL photograph states ` 
that it shows the high-frequency distortion of the 
ESL Professional, as compared to the GE. It is im-- 
plied that. the latter has very little high fre- ` 
; quency: distortion. In one way, only, this would 
‘be quite true... However, let us look at the whole 
picture.. The "high frequency distortion" of ‘the 
¿ESL is just that = frequency distortion, rather 
than. harmonic distortion.. Its high frequency 
veto ae rises considerably. above 10 kc. to a peak | 

2 db or more at. 23 ke. Any harmonic distor- 
tion. in the 7-8 ke region (and some distortion is 
present. in any practical system) ‘will be greatly - 

“accentuated. by the -rising response ‘characteristic. 
` The ESL. filter, whitch flattens out the response 
characteristic, completely eliminates this effect: 


The GE has. no: significant response at 15 ke 
or. above. Therefore, no matter how much distor- 
tion is in the pickup or on the record at 7-8 ke, 
it- will not show up in the cartridge output. 
This. is a simple elementary fact. The: high fre-_ 
quency. distortion of ‘the GE shows up in a` steep 
roll-off of high frequencies above. 10 ke instead 
of a rise as: does the ESL. 


` The cU ‘scope photos show nothing daresatoiy 
about ‘the ESL Professional cartridge. They merely 
show that it has a rising high frequency character- 
istic, which is well known, and which has abso- 
‘Similarly, 
they. do. not show any significant information on 
the GE, since its lack of extreme highs can ac~. 


count for. the. published picture, regardless: of how 


it may perform at. lower. frequencies. It is un- 
fortunate: that one not. familiar with the Folkways 
test: record could receive.a false impression, of. 
what these photographs mean. — 


‘That ESL picture, bad: though it looks, does 
not indicate any significant amount of IM dis- 
tortion.. IM shows up as an asymmetrical pattern, 
and.the published picture is certainly symmetri- 
< cal... As one might. expect, use of the tone con- ` 
‘trols will shape the response curve so that almost 

any desired pattern can be produced. When. the  - 

highs. are rolled. off, the picture looks like the ` 
` "GE picture": when the. highs: are boosted, . “it re- 
-sembles the "ESL picture". : 


; A further statement is made in CU's: text on 
‘page 454; referring again'to the “ESL. It is. 
stated that "linearity is very good", and íin the 
‘game. paragraph, it is stated that there is a-large 
‘amount. of distortion and IM in the vicinity of ` 
7 ke... These are. contradictory statements. Lin- 
ear devices do not distort, by definition. . This. 


sort of semantic ‘confusion does little to clarify | 
the picture. 


“The loss of low frequenciés noticed by some 
‘paaiile, when using. the ESL 201 transformer, was 
due to improper : termination of the transformers. 

‘When terminated in their rated 200: ohms, they 
flatten. out nicely. - The difficulty arose because 
“early units were ‘so good that they gave flat re- 
“sponse with almost any terminations” 
mers failed to meet this high standard. . Unfortu- 
ately, ESL's inspection got a, bit lax and failed 


to catch this..in time. 


“The two other cartridges on which we disagreed 
rather drastically with CU's rating were the Fair- 
child 220A and Pickering 240... At first, CU rated 
the 220A "on. top of: their list, but later data on 
‘additional samples. showed excessive distortion. 
The. 220A was: moved down to a position below the 


Later ‘transfor-. 


oe 


“Ronette... 


~ production runs over..a period. _of. 6 months. 


_ priced competitively with the GE -RPX-052. 


The. Audio: League ‘has: tested. five Fair- 
child 220A cartridges from at: least. 3- oe 

A 

were of uniformly high quality... However, Pairchild 
‘admits: that. a: number. of defective. 220A cartridges 
did reach the dealers! shelves. and no doubt CU's 
samples. came. from. this batche.. Most of these were . 
recalled, and Fairchild will. replace any of. these 
units without question. . Since the duality of the 


- 220A cartridges. made before and after this brief 
- episode is admittedly of. the best, it. seems a bit 
` arbitrary to continue. to rate this superb ‘cartridge 


near the bottom of the list. 


Weare completely. at a loss to understand why 
the Pickering 240 has received its .low score in 
CU's ratings. It takes a good ear to tell the dif- 


- ference. between it and the Fairchild 220A, and .many 


people prefer it to the Fairchild. No significant 
amount of .distortion. was. found in any of our tests 
with either cartridge. : ; A 


For reasons best known to themselves, CU con=. 
tinues.to publish a high rating for the Fairchild 
215A, which has not been manufactured for over. a 
year.. It was a fine: cartridge but has now been 


obsoleted” by the even better 220A. 


We were scooped on one item - the. Recoton. 500. 
This turnover variable reluctance. cartridge is : 
It. was 
‘not included in our cartridge survey. 
CU rated it #1. We have subsequently tested it, and 
will present our full report in an early issue... The, 
Recoton is unquestionably a "best buy". We would > ' 
place it just. ahead of the Fairchild 215A, though 
it conceivably could be put in the same category f, 
as the Fairchild 220A... Certainly, it is difficult 
to tell the two apart . in AB listening. -comparisons . 


unfortunately. 


We wouldlike to make it clear that. wè are 
not using all this space on behalf of. any manufac- 
turer. The issue is: which organization's methods 
of evaluating: hi-fi components is valid? Perhaps 
neither is ~ certainly. not both! ‘The final judg-.." 
ment must be left to the public... ibe 


For ‘the record, we are listing below. our 
evaluation, of cartridges, together with CU's rat- 
ing of the same units. We see no reason to chance 
our ratings in any way. : 

Audio League Consumers Union 
ESL Professional 
ESL Concert f 


Recoton 500.. 
Fairchild 215A 


GE RPX 052 

GE RPX 052A 

ESL Professional 
ESL Concert 


Fairchild 220A 
Pickering 240 


Recoton 500. 
Fairchild 215A. 


Audak R-2. : 
Pickering D-140S 
: ESL- Standard 


GE RPX 052/0524 
Ronette TO- 284P- 


Sonotone 1P 
. Sonotone: 9980- s 


Audak R-2 
Pickering D-140-S 


Ronette TO-284P 
Fairchild ‘220A 
'Sonotone. lP 
Pickering D-240 


ESL Standard 
< Sonotone. RR 
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IN HE MEXT ISSUE 


Acoustic T AR-1/AR-1W 

Bard Ortho-Sonic V-4 Tone Arm 

Jenszen I-30 Electrostatic Tweeter (preliminary) 
Highlights of the 1955 New York Audio Fair. | 


. Mery Gilbert. A.. Briggs 
-in England) gave a. creditable demonstration of 

Sound reproduction from tapes and records as com- 
“pared tothe. original live music.” It was a job. 


: formance: and back, 


‘large. hall. 


BRIGGS! CARNEGIE. HALL SOUND DEMONSTRATION 


On ‘Sunday, October 9th, at. Carnegie Hall, 
(of Wharfedale Loudspeakers 


that: took a great deal of courage since it was: 
not. "rigged! to hide. the deficiencies. of the - 
speaker. systems. :No American speaker system manu- 
facturer has yet. had the courage to make such a 


‘demonstration.- although we believe several could 


do at least as well in such a comparison test. 


Live performances were given by such celèbri- 
ties as:E. Power Biggs at the organ, Leonid 

Hambro at. thè piano, John DeLancie on the Oboe, 
and the Philadelphia Woodwind. Quintet. Records 
used were made by Audiophile, Mercury, Angel, 
Columbia, EMI, and London ffrr. Tapes. were by 


‘Columbia’ at 15n per second. The electronic equip- - 


ment. included four 15-watt Quad II amplifiers (one 
for each speaker. system), Garrard 301 turntables, 


“Leak and Ferranti magnetic pickups, and: four 
Wharfedale corner reflex enclosures of 9 cu.. ft. 
‘volume. Two of the entlosurés were sand- loaded 


and.two were lined with tile. The reflex boxes 
each contained a 15" Wharfedale woofer. Mounted on 
top of each reflex box in a separate enclosure were 


_ two.3" tweeters and an 8" mid-range. speaker. The 


tweeter boxes were placed at various angles to give 
better. dispersion of the high frequencies in the | 
Unfortunately no corners were used for 
the. corner reflex enclosures, and this prevented 
their maximum bass performance, 


. The results were astounding to some. ` If one 
kept his eyes. closed, it was sometimes’ impossible 
to tell when the live music ceased and the repro- 
duction began. This was particularly true for the 
Mozart: Wind Quartet’ selection and for the Oboe and 


-.Piano rendition of the Sonata in C Minor by Handel, 


both recorded on Columbia tape. Even where the: 
live music had morë bass, or was richer in tone, 
or .had:more ‘highs, a few minutes of listening to 
the recording completely washed away the differences 
noticed: at the changeover from live to recorded per- 
The changeover was made as many 


_ as twenty times in a single selection. The live 


organ had considerable more bass power than the 
recording, éven. though they were played at an equal: 
loudness level. We understand there. were some 


: members of the audience ‘who preferred. the recorded 


organ to the live, although the best ears of the 
Audio League listening panpa were definitely not 
impressed. 


The Äemonstration also provided an interest- 
ing. insight: into the power required by a reproduc- 
tion system. An indicator showed the maximum RMS 
power being delivered to. the speakers. One ob- 
served. that for full natural volume in Carnegie 
Hall, Handel's Concerto Grosso occasionally hit 


8 watts; a very lud passage in a pianosolo 


reached 10 ‘watts; a large choral group with organ 
required 20 watts; while only massive orchestral . 
sounds and. the pipe organ reached 40 watts. . The 
Audio. League believes this further reinforces their 
opinion that l0 to: 20-watts of amplifier power in 
the home: would give more than. complete. satisfac- 
tion except. for the most inefficient Bpeaner 


i systems, 


l kx kk- 
` CORRESPONDENCE: 


. CIF You HAVE ANY QUESTIONS REGARDING YOUR 
SUBSCRIPTION, “ISSUES, OR OTHER MATTERS, PLEASE 


ENCLOSE A SELF- ADDRESSED POST CARD: AND’ YOUR CODE 


NUMBER. : INQUIRIES: NOT INCLUDING SUCH ‘A. POST CARD 


POSITIVELY, CANNOT BE ANSWERED. 


t 
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CUMULATIVE INDEX -Volume l, issues l-10. 


Test Reports. 


Air Coupler. ; KA ae 
Audak R-2 cartridge 6/7 
B-J, Arm i 8 
- Craftsmen C-500 amplifier 1l 
Craftsmen 900 FM Tuner 10 
ESL 310 arm. 8. 
ESL Standard cartridge 6/7 
-ESL Concert cartridge . . - 6/7 
ESL Professional cartridge 6/7 ` 
Fairchild 280/281 arms | {4 
Fairchild 215A ¢artridge - 6/7 
Fairchild 220A eartridge 6/7 
Fisher 70A. amplifier ol 
Fisher Z-matic h4 


Fisher 70 RT tuner- RF. : 
Fisher 70: RT tuner -Audio bh 

GE RPX¥-050/RPX-052 cartridge 6/7 
Heathkit WA-P2 preamplifier 2 

Heathkit W4M amplifier : 3 

Interélectronics Coronation 


amplifier . . 
Karlson Speaker Enclosures `> 9 
National Catenoid Speaker. ue 

System . 10. 
National Criterion AM-FM tuner 5 
Pickering 190D arm 8 
Pickering 140 cartridge .- ..:6/7 
Pickering 240 cartridge 6/7 
Pilot AA-903) anplicrer and 

preamp. 5 
REL FM Tuner PEA ag; 
Ronette arm FF-2. : 8 
Ronette 284-P cartridge 6/7 


Scott 310 FM tuner 


. 2 ee 
Sonotone 1-P cartridge - 6/7, 
` Test Records - Folkways & Cook 8 


Weathers Debonnaire 


Articles 


5 2 
Audio League, Why, Who, How. 1 
Consulting Service 3. 
Decibels . 6/7 
Equalization - General “23 

_Squalization - Record h 
“Evaluating Cartridges -`The 

Audio League vs. Consumers 


Union 10... 


9 
Expiration vata and Code 9 
Numbers Basen 
FM Tuner Improvements . 5 
How Loud’ is a Watt? ` ` a3 
Interpreting Arm Resonance 
Curves | 8 


` Briggs' Carnegie Hall Sound 


Demonstration ` 10 
Phono cartridges 6/7 
Quieting vs. Signal to Noise 

Ratio 
Recording characteristics h 
Statement from Karlson Assoc. 9 

Stylus pressure gages 8 
Testing Procedures: 

Cartridges 6/7 
Power amplifiers l 
Preamplifiers - 2 
Speakers 9 
Tuners i 3 
Test Results vs. Manufacturers! ; 
claims F 3 
Tone Arms | . . 8. 
Williamson Story 1 
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CHRISTMAS IS COMING? <. 


One of the most'-welcome.gifts you can make 
to your audiophile friends this Christmas is a 
-gubscription.to The Audio League Report. Take 
advantage of our group-rates -- 3 or more sub-, 
scriptions at $3.00 each. Single subscriptions 
are $4.00 (for 12 issues); two are $3.50 each. 
Upon request, we will be glad to notify your 
friends that you are the donor of their subscrip- 
tions. Subscriptions can start with either current 
or back issues. 


Audio dealers, distributors, and manufacturers 
can take advantage of. our bulk rates. Please write 
for details. 


` -A WORD OF EXPLANATION ` 


Magazine advertisements must be placed sever-. 
al months in advance. Our recent ads in "Audio" 
and "High Fidelity" were written in June, at which 
time we fully expected to have issues 9, 10 and 11 
out by the middle!of October. Unfortunately, we 
were unable to meét this schedule. z 


We have received numerous inquiries from read- 
ers as to why they haven't received issues 10 and 
11,. since they were advertised in current magazines. 
There has been no oversight. We are working as 
hard as we can to get issue #11 out soon. 


We do nòt- publish on a regular monthly sched- 
We average about six:weeks per issue, oc- 
nine weeks, and some- 
When issues are. sent by 


ule. 
“casionally taking seven to 
times three to four weeks. 
third class mail they take from one’ to four. weeks 
to reach their destination. First Class or Air 
"Mail speeds delivery. For First Class mailing, 
send $0.75, overseas $1.50. For Air Mail send 
$1.50, overseas $3. to $6., dependent on country. 
Please be sure to send your complete code number 


when writing. 


APOLOGIES 


l.: In our first issue, we published a brief re- 
pòrt on`the Harman-Kardon "Festival". We were 
critical of some aspects. of this unit and wanted 
to test additional units, so we promised a more 
complete report at-a future date. 


‘BULK MAILING 


-to test. soon. ; : 


nection with the Interelectronics "Coronation" 


= We have-been less than fair’ to Harman-Kardon 
by not following through promptly with a complete 
report. It has been called to' our attention that 
our. preliminary report, has been used: by. some per- 
sons to discredit the Harman-Kardon line. This is . 
unjustified: on the basis of the sketchy. information 
we published.. The "Festival" we tested was a’ very 
early production model, and current models-have’ _ 
been changed in several respects. Our statements 
regarding the "Festival". which appeared in Vol. 1, 
No. l, do not apply to 


2. A somewhat similar situation exists in con- 


amplifier. The model we tested and reported on in 
Vol. 1, No. l is now obsolete. Current models 
will be obtained. and tested in the near future. 


ARE YOU A NEW SUBSCRIBER? 


In our first issue, we presented. a little 
background on the organization of The Audio League. 
Many recent subscribers are unaware. of this, and 
are referred to Vol. 1, No. 1 (available at 50¢) 
for an exposition of our testing philosophy and 
the manner in which we came into being. 


Judging by. some of the irate letters we have 


“received relative to long delays in.processing 


subscriptions, failure to acknowledge inquiries, 
etc., some readers are not. aware of some pertinent 
facts regarding our operation. These are 


1) This is a part-time activity by a handful 
of people. We earn. our living as elec- 
tronic engineers in fields not related to 
audio. Hi-fi is our hobby. | 


. 2) We have been working on Audio League mat- 
. ters for little. or no pay for over a year. 
‘Our families and homes have frequently 
been neglected in the interests of testing 

or writing reports. Sometimes we fall 
weeks or months behind on vital corres- 
pondence connected with our operations. 
Therefore, it. is not surprising that we 
cannot in general acknowledge or. reply to` 
letters from readers. We do enjoy. re- 
ceiving mail from you and assure.you it | 
.is all carefully read and used to guide 
future plans. So please write when you ` 
feel like it, and don't feel slighted 

if we don't answer. - “ps ; 


XJF 
` ADDRESSES. AND CODE NUMBERS 


_ Please check your address and code number. 
If your name is incorrect or the address wrong, 


S 


current.models which we plan ` 


` 


THE AUDIO LEAGUE.. please let us know by postcard right away. . To 


P. 0. Box 55,. U.S. POSTAGE avoid errors ‘that come from makin 
. f g sets of labels 
Pleasantville, Ñ. Y. PAID we have gone to the expense of address plates ? 
PLEASANTVILLE, N.Y. which, when once correct, stay that way. 


PERMIT NO. 26 


Expiration dates are given in the Code 
Number, ‘Your subscription expires with. this. is- 
sue if your’code number reads 1X10. It. expires 
with the twelfth issue if it reads 1X12, and with 
Vol. 2, No. 3, if it reads 2X3. If you are sup- 
posed to receive your issues first class, your 
: code would include the letter F and if Air Mail 
s. the letter A; for example, 2X3F, 2X54, If. we 
are in error about your expiration date or mail 
service, please let us know on a postcard. Be 
sure to include your entire code number: when 
writing. ai 


If you move, please let us know. We.may 
eventually find out the hard way, -but you probably 
won't- receive. issues’ in the interim, as 3rd class 
mail is not forwarded. If you Have sent us a. ° 
renewal or address change, allow one issue to 
be out with the old plate before writing us again 


FORM 47 REQUESTED 
ae about the change. 


